Powders of calcium hexaferrites doped with Zirconium -Cobalt CaFe11(ZrCo)O19 and Coercivity (Hc). These nano sized materials with high resistivity are reported to be useful specially for the many Microwave absorbing applications. Also the reduction of particle size of hexaferrites to nanorange helps to improve magnetic and electric properties mentioned earlier.
demonstrate the formation of nanosize particles. Variatoin of loss tangent (tan ) is studied as a function of frequency using precision impendence Analyser. Value of DC electrical resistivity (ρ) is also determined for the samples. Response to the external applied magnetic field is studied using Vibrating sample magnetometer (VSM), which show the moderate values of saturation magnetization (Ms), Remenace (Mr) and Coercivity (Hc). These nano sized materials with high resistivity are reported to be useful specially for the many Microwave absorbing applications. Also the reduction of particle size of hexaferrites to nanorange helps to improve magnetic and electric properties mentioned earlier.
1.Introduction
In modern technoscientific era, the industrial application of nano materials has grabbed a principal importance owing to their improved electric and magnetic characteristics. Hexagonal ferrites especially Mtype ferrites have been proved to be the promising candidates for nano materials due to their ease of applicability in high density recording media, microwave absorption devices, magneto-optic recording media, etc. Ferrite is a very important class of magnetic oxides which contains 291 magnetic ions arranged in such a manner that it produces spontaneous magnetization while maintaining good dielectric properties. The present module of research aims to develop a systematic method which facilitates the production of ultra fine hexagonal ferrite particles especially in nano scale and to find possible ways of improving their behavioral characteristics. Many efforts have been devoted to control structural Mtype magnetoplumbites merely by the substitution of trivalent or coupled divalent & tetravalent cations into the mother base of these ferrites. In this module, samples synthesized by Microwave Induced sol-gel combustion route with varying concentrations of dopants are described and their structural, electric and the magnetic properties are discussed.
Experimental
The synthesis of powders of CaFe11(ZrCo)O19 and CaFe10(ZrCo)2O19 is done using the sol-gel route [7] . The reactive oxidants such as Ca(NO3)2, Fe (NO3)2.9H2O, Co(NO3)2.6H2O, ZrO(NO3)2.H2O were dissolved into an unionized distilled water at the temperature of 50 o C for 15-20min, urea 292 is used as fuel which gives requisite energy to initiate exothermic reaction. The gel produced is then kept for an hour in the room temperature and then it is heated in the digitally controlled microwave oven of 2.54GHz for 15-20 min. The gel get burnt and finally gets converted in homogeneous powder. The sample is then sintered by giving sporadic moderate heat treatments for further few minutes with further grinding. The samples so produced are then kept in humidity free atmosphere in air tight compartment. Pellets of diameter 15mm are formed using hydraulic press. Polyvinyl acetate (PVA) is used as binder for pellets and the sintering is done at 400 o C for 2 hours by sequentially increasing and decreasing temperature at the moderate rate of 4 o C/min. Table 1 gives the values of the Structural, Electric and Magnetic properties of the samples.
Result and discussion

Structural Properties
The diffraction patterns of samples are taken with Philips X'pert Diffractometer, using Cu K radiation with wavelength =1.542 A.U. Nanosize confirmation is done by TEM analysis using Philips CM200, Fig 2 (a-b) shows the TEM images of the samples. The particle size is found to on an average 100nm. The grains are found to have sharp edges.
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Fig. 2 (a-b) Transmission electron micrographs of the samples
Electric & Dielectric Properties
The variation of Resistivity, loss tangent(tan δ), with respect to frequency, temperature and composition are studied using precision impendence Analyser 6500B, Waynekerr Electronics. For controlled temperature variation, the sample is kept in a digitally controlled furnace. Four probe method is used to measure dielectric properties of the samples in palletized form.
From Table 1 it is observed that resistivity at room temperature Lagging of the polarization with applied ac electric field is the main cause of the dielectric loss [9] . In low frequency region more energy is required for the electron exchange between Fe 3+ and Fe 2+ ions due to which loss is higher. But at higher frequencies lesser energy is required for the exchange and therefore dielectric loss decreases rapidly. Also the area under hysteresis curves decreases with increase in substitution level which indicates that the ferrite become soft with increasing degree of substitution. 
Conclusion
The new combustion route using Microwave found to be successful for the synthesis of nanosized Co 2+ -Zr 4+ substituted calcium hexaferrites with added advantage of sol-gel method which gives the nanosized hexaferrite shows the possibility of tailoring of the magnetic properties according to the requirement for different utilities [8 ,11] . The average particle size will determine the background noise in the recording media. Nano size of the particles helps to reduce the noise produced in magnetic data storage devices which occur due to displacement of domain boundaries [2] . Thus the reduction of particle size of hexaferrites to nanorange helps to improve magnetic and electric properties.
